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REMARKS 

Reconsidezration and allowance are respectfully requested in 
light of the above amendments and the following remarks. 

Claims 1-6 and 11-18 stand rejected, under 35 USC S103(a), 
as being unpatentable over Tanaka ©t al. (US 6,377,596) in viev 
of Tokunaga et al. (US 5,425,808) and Nakamura et al . (JP 01- 
234389). Applicant respectfully traverses these rejections, 

ClaiiQ 1 recites: 

A methad for £ojnaxngr ^ singrle crystalline film 
coa^rlsing- the steps of; 

faxmlngr an axocrphous film on a single crystalline 
substrate^ 

faxmlng- an qpenxng' ±n the amorphaus film ^nd 
tbexeby ^xpostng a part of a suxfa^cs o£ the substrate, 
and 

Introdixoln^ atomic hoams^ molecular beams or 
c2iGm±cal beams onto the sxi^£acB of the substrate at 
their IncldGnt angle of not more than 40 d&gr&es with 
respect to the substrata surface under a reduced 
atmosphere and thereby aelectlvGly and epitax±ally 
mowing a B±ngl& crystallinG film on the exposed 
surface of the substrate « 

Tanaka discloses in Figs- 3A-3E that a given nitride film, 
such as a GaN film, is formed on a substrate made of monocrystal 
sapphire via an insulator having an opening. The crystal growth 
technique used to form the nitride film is metal organic chemical 
vapor deposition (MOCVD) (col. 15, lines 34-36). Therefore, 
Tanaka discloses only an epitaxial lateral overgrowth (ELO) 
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technique which is available only through a chemical vapor 
deposition (CVD) technique. 

Ag mentioned previously, CVD (MOCVD) and molecular beam 
epitaxy (MBE) are quite different in principle, though both are 
commonly used as a film forming means. With CVD, raw material 
gases are supplied non-directionally in a given flow onto a given 
substrate (or a given underlayer) and thermally reacted on the 
substrate. For epitaxial growth, therefore, the directionality 
of the raw material gases is not important. On the other hand, 
with MBE, an atomic beam or a molecular beam (not raw material 
gas) is diractionally introduced directly onto a given substrate 
and deposited directly on the substrate without the thermal 
reaction. For epitaxial growth, therefore, the directionality of 
the atom±c beam or the molecular beam is quite important. 

A Declaration attesting to the differences between CVD and 
MBE is enclosed with this Amendment. This Declaration expressly 
states that CVD and MBE are not equivalent methods for the 
epitaxial growth of a single crystal film on a single crystal 
substrate. Additionally, this Declaration states that a film 
grown in good condition by one method may not be capable of being 
grown in such a condition by another method. These statements 
are provided by an eminent chemical physicist and professor of 
materials science . 
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Although Nakamura descrxb s the MBE technique for 
introducing a molecular ray onto the main surface of a substrate, 
the incident angle is set within a range of 0-90 degrees. If the 
molecular ray is introduced beyond this range, it results in the 
molecular ray being introduced onto the bacJc surface of the 
substrate. Therefore, a given thin film cannot be formed on the 
main surface. In other words, Nakamura discloses only a general 
incident angle usable for the MBE technique. 

In addition, with MBE, the incident angle is generally set 
close to 90 degrees so as to realize vertical epitaxial growth on 
a substrate. Therefore, the incident angle cannot be set to a 
low angle (i.e., close to 0 degrees). 

In contrast to Nakamura, claim 1 recites that the incident 
angle of an atomic beam or a molecular beam is set to a low 
angle, within a range of 40 degrees or below. If the incident 
angle is set to more than 40 degrees, the lateral epitaxial 
growth cannot be realized on an amorphous film with an opening, 
so that a single crystal film of low dislocation density cannot 
be formed. 

In this way, in the MBE technique, the incident angle is 
critical and, thus, affects the film forming condition. In the 
present invention of Claim 1, the incident angle which is 
available in the MBE technique is positively employed. 
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As a result, th© present claimed invention is not obvious 
from tho coit±jination of Tanaka, Tokunaga and Nakamura. 
Therefore, allowance of claim 1 and all claiitis dependent 
therefrom is waxranted. 

Claim 17, which depends from claim 1, recites a single 
crystalline substrate. Atomic, molecular, or chemical beams are 
introduced onto the surface of the single crystalline substrate 
to grow a single crystalline film on the es^sed surface of the 
substrate- Claim 17 further limits claim 1 by reciting that the 
single crystalline substrate and the atomic, laolecular, or 
chemical beams are of different materials » 

Claim 18 also recites the features of; (1) forming the 
single crystalline film on the surface of the single crystalline 
substrate and (2) forming the single crystalline substrate and 
the single crystalline film using different materials. Claim 18 
states that the single crystalline film and a surface layer of 
the single crystalline substrate, upon which the single 
crystalline film is formed, have different molecular structures 
and are not alloys of each other, 

In rejecting claims 17 and 18, the Office Action states that 
Tanaka discloses a method of epitaxial lateral overgrowth of 
monocrystal GaN on a monocrystal sapphire (Al^Og) substrate (page 
4, penultimate paragraph) . Referring to Figs, 3A-3E of Tanaka, 
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the Office Action states that this method includes fozming a 
patterned amorphous insulating layer on a substrate of single 
crystalline sapphire and epitaxially growing a nitride 
semiconductor material up and out of the patterned opening onto 
the amorphous insulating layer (page 2, 3'** paragraph) . 

However, Tanaka discloses that the crystal growth technique 
used to form the nitride semiconductor material is MOCVD (col. 
15, lines 34-36). Therefore, Tanaka discloses an ELO technique 
which is available only through CVD, The Office Action appears 
to acknowledge this by stating that Tanaka does not disclose the 
claimed use of MBE as the method of nitride semiconductor growth 
(page 2, 4** paragraph) . 

To overcome the teaching deficit of Tanaka, the Office 
Action cites Tokunaga for disclosing the lateral overgrowth of 
GaAs on an amorphous SiO^ or SisN^ film (page 2 , last paragraph) . 
Additionally, the Office Action cites Tokunaga for disclosing the 
equivalence of MBE and CVD for the growth of epitaxial films 
(page 2 , last paragraph} . 

However, Tokunaga neither expressly nor impliedly states 
that MBE and CVD are equivalent methods for growing epitaxial 
films. Instead, Tokunaga discloses depositing a thin film 2 on 
the whole surface of a substrate 1 according to various film 
depositing means (e.g., vacuum vapor deposition, sputtering. 
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plasma discharge, MBE, CVD, ©te.) (col. 1, lines 26-33). 
Tokiinaga doos not suggest that vacuum vapor deposition, 
sputtering, plasma discharge, MBE, and CVD are equivalent film 
depositing methods, much less equivalent methods of epitaxial 
growth . 

Thus, it is submitted that Tanaka, Tokunaga, and Nakamura, 
considered alone or in combination, fail to disclose or teach all 
of the features of claims 17 and 18. Therefore, allowance of 
claims 17 and 18 is warranted. 

New claim 19 depends from claim 18 and recites that the 
single crystalline film is YBCO and the single crystalline 
substrate is SrTiOj. Support for these features are found in the 
specification on at least page 15. It is submitted that these 
features are not taught by the combined references and, 
therefore, provide an independent basis for the allowance of 
claim 19. 

In view of the above, it is submitted that this application 
is in condition for allowance and a notice to that effect is 
respectfully solicited. 

If any issues remain which may best be resolved through a 
tielephone communication, the Examiner is requested to telephone 
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STEVENS DAVIS MIL 



LE^^S 



aoio 



the undersigned at the local Washington, D.C. telephone nujnber 
listed below. 



Date: December 13^ 2002 
JEL/DWW/att 



Attorney Docket No. JBI. 31015 
STEVENS DAVIS, MIULBR & MOSHER, t.L.P, 
1615 L Street, N.w. , Suite 850 
P.O. Box 34387 

Washington, D.C. 20043-4387 
Telephone: (202) 408-5100 
Facsimile: (202) 408-5200 



tfully submitted, 

Ledbettec 
istration No. 28,732 
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IN TBE DI9ZXED SXATBS SAXStTF AMD TI«DEMAXtK OFFICE 



In re tho Applieation of 



Invazitar : 



VAtau KXSHIllAGll 



Art t?nit; 1765 



09/511, 912 



Bxantlndr: M. Anderson 



P±l«d: 



February 23, 2OO0 



For: 



A METHOD FOR FORMIKe A SZH(3I«E CRYSf AIiI>IMB: FIIiM 



DBCIARATlOa PSPER 37 CFR 1.132 



Dr> Avrahgan Amltli, Ph.D. Chenleal Physics, Barvard 
University, 1961; H.A. Physics, Harvard Itaivorsity/ 1953; b.S. 
Chemistry with Honors, ItaA varsity of Micshlgan, 1951; President of 
Amtech fflngineering Corp.; fozner COO and Seaeral Mzmagor of 
CKR2»s-Va. Inc.; former Senior Scientific Fellow and Acting Chief 
Seientiat, ZTT-Night Vision, iTTj farmer MeoDbez: of the Technical 
Staff, David Samoff Reseaireh Center, RCA Corp.; £orm»z: Head of 
Analysis and Advanced Pevelepoent Grov^, RCA Thermoelectric 
pperat±ons, ItCA Corp.; former Adjunct Profeasor, Department of 
Materials Science and EnginoeriDg, Virginia Polytechnic institute 
and State Dnlveraity; former Visiting Professor and Senior 
Research Scientist in Device Physics, Department of Eloctx^ical 
Engineering, Princeton Dniveralty; formox Senior Scientist and 
Program Manager, Institute of Snergy Conversion, University of 
Delaware; fomer Visiting Professor of Physics, Department of 
Physics, City ttai varsity of New York GEad,uate Center & Hunter 
College; former Meniber of the Advisory Board, Institute for 
Nanostruetured Materials, Rutgers University; former Associate 
Editor, NaaoiStructtired Mafcerial^ (Acta Metallurgica Journal) , 
Pergamon Press; recipient of Phi Beta Kappa, Phi Kappa Phi, and 
Sigma 3CL honors, two teaching awards at Harvard University, 
individnal RCA Z.aboratoriea Outstanding Research Aohievea&ent 
Award, ITT' s Worldwide Corporate Sold Quality Team Award, eight 
O.S, patents, and two foreign patents; and author or co-author of 
43 publications, 

SERSBy DEdiARB that: 

Chemical vapor deposition (CVD> and molecular beam ©pi taw 
(MBE) are not equivalent methods for the epitaxial growth of a 
sxngle crystal film on a single crystal substrate. Thoy are 
different in principle and in application, in the CVD metliod 
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coastituent gasea of volatile cianponnds of the intended film's 
sS^^^^ST"".?^* intro*.ced into tha chamber containS^ 
substrata. This i, done under a moderate vacuum, and Llhe 

sr^rr^s i^^fr::^:::^*"^^ che^ic.ii/there::,'^: 

faOm's eMM5»osxtion. Sjpitaxiaa growth is neither 
ujplied nor aeoesaary in the generis CVD method The ax»iiLtio„ 
o£ CVD to epitaxial growth ±^ designated by^e na^ oj^io^ 
phase epitaxy (VPE) . m other word^, VPS is a f £ 

transSr^ c<>«stituents are 

Sr^^ ^^^i^o JhS^:?''/'^ effuaion eelle into 

^« cnaaoer eontaanijxg the sxagle crystal substrate. This is 

tlLT^ -Itra-high vacuum, and as the con^onents reSS t^^ 
S^si^^i^SL* ^ * "^""^^ direotional manner) , thoy f o«a the 

desxred conrpound a.n a single crystal film, it is a sSw process. 

It is^*^^"*"*^^^^ differs *>oth from CVD and from MBE 

Physical deposition prooess, carried out at a ^poor' 
vaouu»i und^ conditions of glow discharge. It depends ST 

SLr^ ottering is the least prif tinTof 

^ methods, and is not used for high qualitj sing^^ 1%,^ 

int«.S,;"T?^' n-thods are not equivalent, are not 

'^^ siibstituted for one aether 

condxtion by the other methods. 



horein'of^v '^^'^^ declare that all statements m^de 

111^ ^ knowledge are true and that all statements made 

^xnfoxmatxon and belief are believed to be true,- aS^r^h^ 

S^se^:::e:^S^"!^^"T.^^ knowledge that wiSlul 

raj.se statements and the like so made are punishable ^^r^^ 
ui^srxsonmont, or both, under 18 O S C lOof^nrf^I? ^ 
false statements may aeepardize ^e ' ^li^^J^'*:^ a^ScIil''^"^ 
or any patent issued thereon. applie*taoa 

Avraham Amith, Ph.D. ^^-^ LSLJMZS^S, 



Date 
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